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Requirement for /stage EUV light source

Throughput 80wafers.~hour

Resist sensitivity 5mJ/cm?

. .

Required specification of light source

Parameters Data
Timing 2005~2006
EUV efficiency _\ Wavelength 13~14nm
‘Output Power2%BW@13.5nm 50~ 150W
Deblis Lifetime 1year or 1.6 X 10''pulse
Etendue 0.4~0.8mm?str
Plasma Size | TRepetition Rate > 5kHz
Repeatability of Pulse Energy < 2%
Plasma Stability o
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EUV Light Source
Used by
ASET >» SOR Plasma
Laser Produced Plasma Discharge Produced Plasma
Principle | Orbital Electron Plasma Electron Plasma Electron
Bremsstrahlung | Black Body Emission | Black Body Emission
Point Clean Debris Hard Debris
Efficiency Very low Two steps Conversion Direct Conversion
Laser Efficiency is Low Plasma load is High
Initial Very High High Low
Cost
Running Very High High ? Low ?
Cost
Remark Risk Higher risk
( Debris, Material ) | ( Debris, Material )
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Technical Issues of Light Source development
Element |Issue
Scheme |LPP ? or DPP ?
Target Material, Arrangement Eg;/ui%ht EUV Optical
Driver High Efficiency Power Laser for LPP System e
YAG, CO,, Short Pulse Excimer Corrector ~7] O
Pulse Power for DPP i -':
Corrector | Surface Damage 1 Shield
Debris reduction Mol
Coating improvement EUV Plasma

Deformation

Cooling, Structure, Material
Emission from Plasma

Shield Gas curtain, Filter

Optical Etendu, Stability, Distribution
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Energy Flow of LPP & DPP
LPP Laser Efficiency Better EUV efficiency
Size ___ — .
EexL =E\ / FexLxP
Ee N EEUV ~1%
Electric Laser EUV 1 OOW
Total Eff. L*P
Efficiency P 0.2~0.01%
EUV efficiency
DPP Hard Debris issue
Ee
Total Eff
Electric Plasma <| ppuvy 0. 2~0. 01%
100W
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Plasma Light Source

Deformation by Heating
Surface Damage

100W
Emission
(EUV+UVW
0 //VV.!ons

D “Plasma S - 0

/i Neutral Particle

K / ondary Particle
l 0

Surface of Structure\/ Heating

& Surface Damage
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Technical Approach (1)

« LPP

— High efficiency driver laser scheme
» Conversion efficiency
* Beam quality
 Pulse duration (ns, ps, {s)
* Wavelength (YAG, CO,, excimer)

— High efficiency EUV generation Target
» Liquid, craster jet, gas jet ...etc
* Low impact to mirror and nozzle (thermal, deblis...etc)

« Target materials

— Small deblis or deblis free plasma
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Technical Approach (2)

— Very high load plasma resistant stricture and materials

— Lower electrode load discharge plasma scheme

» Plasma control
 Material & Surface

e Corrector Mirror

— Tough structure and coating for all emittion from plasma

— Tough coating for energetic particles and deblis
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EUV Research Schedule of Gigaphoton

|

Ii

Application of | 2001 2002 2003 2004 2005 | 2006 |2007
EUV-source

Mask
Inspection

MIRAI Project (METI)

GGAPHOTON Small Po development

Lithography LPP /DPP

MS2 %
| |
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Target of EUV light source development
Mile Stone 1 Mile Stone 2 Mile Stone 3
EUV Power >10 W >50 W >100 W
Bandwidth 2 % BW 2 % BW 2 % BW
Etendue < 1Tmm? str | 0.8mm? str | 0.8mm? str
Energy stability <10 % =<5% =<2%
Lifetime >1x%x10° >10x 10° >2x10"
Device Scientific test| Engineering | Commercialize
proto—type
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Summary

Gigaphoton decided to start the EUV light source development.

Gigaphoton will challenge both of technologies; Laser Produced Plasma (

LPP ) and Discharge Produced Plasma ( DPP ).

At first step we will start EUV light source development for mask inspection

in MIRAI project from middle of 2001.

Gigaphoton is planning to challenge on high power EUV light source for
microlithography technology based on our technologies; laser discharge
plasma technology, material technology, pulsed power technology, vacuum
technology, optical technolog and laser system technology.
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